In vivo imaging of activated endothelium using an anti-VCAM-1 magnetooptical probe.
It has been suggested that vascular cell adhesion molecule-1 (VCAM-1) could serve as an early marker for inflammation of the endothelium. The ability to noninvasively image VCAM-1 could thus be a useful tool to diagnose a number of inflammatory diseases at early stages. Here we demonstrate that magnetooptical nanoparticles conjugated to anti-VCAM-1 antibodies can be used to specifically detect VCAM-1 expression on endothelial cells in culture and in vivo. Elevated VCAM-1 expression was detected on cultured murine heart endothelial cells by both fluorescence and magnetic resonance, while only basal expression levels were detected on murine dermal endothelial cells. Intravital microscopy of a murine inflammatory model injected with the VCAM-1 targeted nanoparticles revealed specific labeling of the activated endothelium, with labeling kinetics yielding a maximum vessel wall signal 6 h after injection. In contrast, nontargeted nanoparticles did not exhibit any specific labeling of the endothelium. These studies suggest that the developed nanoparticle would be useful for MR and optical detection of activated endothelium.